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ABSTRACT 
 
 
 
 
Graphite Furnace Atomic Absorption Spectroscopy (GF-AAS) technique had been 
widely used for the determination of trace metals because of its high sensitivity. 
However, when this technique is applied for metals in organic samples such as crude 
oil, inconsistent reading were obtained due to smoke produced during the heating 
program which in turn interfere light absorption by the analyte. As such, organic 
components of the crude must first be removed to obtain a more accurate analysis of 
the metal analyte. This study evaluates the use of different acid combinations such as 
H2SO4/HNO3/H2O2, HCl/HNO3, HNO3/H2O2, H2SO4/HNO3 and H2SO4/HNO3/HCl 
for the decomposition of crude oil for the determination of nickel, chromium and 
vanadium. First, the temperature for GF-AAS analysis was optimized. The optimum 
drying, pyrolysis and atomization temperature for Ni were 110, 1000, and 2600 
o
C, 
while for vanadium were 110, 1100 and 2650 
o
C, and for Cr were 110, 1650 and 
2500 
o
C respectively. The results show that vanadium concentrations in crude oil 
were 10.60±4.28 µg/g, 32.95±10.00 µg/g and 26.31±10.90 µg/g after being digested 
using H2SO4/HNO3/H2O2, H2SO4/HNO3/HCl and H2SO4/HNO3 respectively.. The 
concentration of nickel using the acid combination of H2SO4/HNO3/HCl, 
H2SO4/HNO3 and HNO3/H2O2 are 35.27±2.40 µg/g, 12.35±7.19 µg/g and 
37.61±0.85 µg/g respectively. The chromium concentrations are 47.26±3.38 µg/g, 
4.46±4.76 µg/g and 6.04±4.73 µg/g for the acid combination of H2SO4/HNO3/HCl, 
H2SO4/HNO3 and HNO3/H2O2, Good recovery was obtained only for vanadium 
digested with H2SO4/HNO3/H2O2 with an average of 94.95±13.73 %.  
 
 
 
 
vi 
 
ABSTRAK 
 
 
 
 
Teknik Spektroskopi Serapan Atom Relau Grafit (GF-AAS) telah digunakan secara 
meluas bagi penentuan logam surih kerana mempunyai sensitiviti yang tinggi. Walau 
bagaimanapun, apabila teknik ini digunakan untuk penentuan logam dalam sampel 
organik seperti minyak mentah, bacaan yang tidak konsisten diperolehi disebabkan 
oleh asap yang dihasilkan semasa program pemanasan mengganggu penyerapan 
cahaya oleh analit. Oleh itu, komponen organik mesti dikeluarkan terlebih dahulu 
untuk mendapatkan analisis logam yang lebih tepat. Kajian ini mengkaji penggunaan 
penggabungan asid yang berbeza seperti H2SO4/HNO3/H2O2, HCl/HNO3, 
HNO3/H2O2, H2SO4/HNO3 dan H2SO4/HNO3/HCl bagi penguraian minyak mentah 
untuk penentuan nikel, kromium dan vanadium. Terlebih dahulu, suhu untuk analisis 
GF-AAS dioptimumkan. Suhu optimum bagi pengeringan, pirolisis dan pengatoman  
untuk Ni, masing-masing adalah 110, 1000, dan 2600 
o
C, manakala bagi vanadium 
adalah 110, 1100 dan 2650 
o
C, dan Cr adalah 110, 1650 dan 2500 
o
C. Keputusan 
menunjukkan bahawa kepekatan vanadium dalam minyak mentah adalah 10.60±4.28 
µg/g, 32.95±10.00 µg/g and 26.31±10.90 µg/g selepas diuraikan menggunakan 
H2SO4/HNO3/H2O2, H2SO4/HNO3/HCl dan H2SO4/HNO3. Kepekatan nikel 
menggunakan gabungan asid H2SO4/HNO3/HCl, H2SO4/HNO3 dan HNO3/H2O2 
adalah 35.27±2.40 µg/g, 12.35±7.19 µg/g and 37.61±0.85 μg/g. Kepekatan kromium 
adalah 47.26±3.38 µg/g, 4.46±4.76 µg/g and 6.04±4.73 µg/g bagi kombinasi asid 
H2SO4/HNO3/HCl, H2SO4/HNO3 dan HNO3/H2O2. Peratus perolehan semula yang 
baik telah diperolehi hanya untuk vanadium yang diuraikan menggunakan gabungan 
asid H2SO4/HNO3/H2O2 dengan purata 94.95±13.73%. 
 
 
 
